Abstract. Scientific performance evaluation is an important basis for government decision. This paper established the performance evaluation index system of electric power industry based on environmental technology, and then, SE-DEA model, entropy weight TOPSIS model and factor analysis model are used to calculate the scores and rankings respectively by means of the sectional data of Chinese regions in 2013. Then, Kendall-W correlation is used to verify the coherence of different evaluation results. Finally, fussy Borda model is applied to combine the independent evaluation results so that the combined evaluation result can be achieved.
Introduction
As a pillar industry of the national economy, the electric power industry consumes a large amount of energy and causes serious environmental pollution while promoting economic development and meeting the demand of electric power. In recent years, though the Chinese government has taken relevant measures, the policies of energy-saving & emission reduction have not played a positive role in some regions. Thus, to improve the performance of energy saving & emission reduction has become a common problem. The key to this problem is a reasonable performance evaluation which helps to provide theoretical basis for scientific and effective decision-making.
At present, the evaluation methods of environmental performance mainly include DEA [1] , improved DEA [2] , entropy weight TOPSIS [3] , factor analysis [4] and so on. However, in order to evaluate the performance of energy saving & emission reduction in power generation, if only one method is used, it seems one-sided and limited. So based on the single evaluation method, a kind of combination evaluation method is put forward in this paper. Moreover, the performance of energy saving & emission reduction of China's electric power industry is evaluated and analyzed.
Evaluation index system
Less inputs, more outputs and less emissions are the ideal state of industrial production. But in fact, the desirable outputs are always accompanied by all kinds of pollution, called undesirable outputs. Given this background, [5] proposed the theory of environmental technology, which describes the relationship between inputs and 2 kinds of outputs.
Based on the environmental technology, the output sets are got, which contain the desirable outputs and the undesirable outputs. Meanwhile, the most important factors which affecting the performance of energy-saving & emission reduction is taken into consideration. As a result, an evaluation index system can be established, shown in Fig. 1 . For the goal of energy-saving & emission reduction, on the one hand, energy consumption and pollution emissions should be reduced. On the other hand, the industrial structure should be adjusted so that the clean energy can achieve development. Therefore, energy consumption, pollution control and energy structure respectively corresponds to energy-saving performance, emission reduction performance and clean energy performance.
Combination evaluation method
Steps of combination evaluation 1. SE-DEA model, entropy weight TOPSIS model and factor analysis model are used to calculate the scores and rankings respectively of every region. 2. Kendall-W correlation is used to verify the coherence of different evaluation results (ex ante verification). 3. Fussy Borda model is applied to combine the independent evaluation results, through which the combined evaluation result can be got． 4. Spearman rank correlation is used to verify the coherence between individual evaluation results and combined evaluation result (ex post verification).
Model calculation
The sectional data of 30 regions (except Tibet) in 2013 is selected for calculation． Firstly, the data should be non-dimensionalized as follows.
As for input and desirable output index, let
as for undesirable output index, let
where x ik is the value of the ith region among the kth index，x max(k) is the maximum value among the kth index while x min(k) is the minimum. Then scores and rankings of the performances can be calculated by 3 models, shown in Table 1 . 
. Verification passed. Fuzzy Borda model strikes a balance between the scores and rankings, which makes it an advantage over other similar models in optimization [6] . By applying fuzzy Borda model to combine the independent evaluation results, the combined evaluation result can be got, shown in Table. 
Conclusions
In this paper, SE-DEA model, entropy weight TOPSIS model and factor analysis model are respectively used to evaluate of China's regional energy-saving & emission reduction performance of electric power industry. Moreover, fussy Borda model is applied to combine the independent evaluation results which can lead to the combined evaluation result.
According to the research result, the performances of different regions still have a big diversity and imbalance. Type A should process steadily on the basis of the current advantages, and provide a good demonstration effect for the others. Because of the similar development model, Type B can learn from the successful experience of Type A. Among Type C and D, the regions where the environment is suitable for the development of new energy, should take great pains to make full use of the regional advantages, while the small and medium-sized thermal power plants should be shut down. The regions where the development of new energy is limited, should take some policies of constructing major projects and suppressing small projects to fulfill the goal of structure reduction, and improve flue gas desulfurization to fulfill the goal of project reduction while exploring the way to the development of new energy.
